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An imcomplete r e v i e w  o f  t h e  l i t e r a t u r e  b e a r i n g  on t h i s  conference 
suggests t h a t  many " p l a y e r s  i n  t h e  game" seem t o  r e g a r d  i t  as a winner- take-  
a l l  sweepstakes. The search f o r  a s i n g l e  e x p l a n a t i o n  f o r  g l o b a l  mass 
e x t i n c t i o n s  has l e t  t o  p o l a r i z a t i o n  and t h e  c o n t r o v e r s i e s  t h a t  a r e  o f t e n  
f u e l e d  by widespread media a t t e n t i o n .  

frequency of e x p l o s i v e  v o l c a n i c  e r u p t i o n s  and t h e  volume o f  t h e i r  
E r u p t i o n s  such as M t .  S t .  Helens 198 r o d  ce on t h e  o r d e r  o f  1 km o f  tephra,  
d e s t r o y i n g  1 i f e  over  areas i n  t h e  lo7-' km' range, and t a k e  p lace,  on t h e  

, average, once o r  t w i c e  a decade. 
severa l  t imes a c e n t u r y  and, l i k e  Krakatau 1883, d e s t r o y  l i f e  over  km2 
areas w h i l e  producing c l e a r  g l o b a l  atmospher ic e f f e c t s .  E r u p t i o n s  producing 
104 km3 a r e  known f rom t h e  Quaternary  record,  and e x t r a p o l a t i o n  f rom t h e  
h i s t o r i c  r e c o r d  suggests t h a t  they  occur  perhaps once i n  20,000 years,  b u t  
none has occur red  i n  h i s t o r i c  t i m e  and l i t t l e  i s  known o f  t h e i r  b i o l o g i c  ( o r  
a tmospher ic)  e f f e c t s .  Even l a r g e r  e r u p t i o n s  must a l s o  e x i s t  i n  t h e  g e o l o g i c  
record,  b u t  documentat ion o f  t h e i r  volume ( n o t  t o  ment ion t h e i r  e f f e c t s )  
becomes i n c r e a s i n g l y  d i f f i c u l t  as t h e i r  age increases.  

The c o n c l u s i o n  i s  inescapable t h a t  p r e h i s t o r i c  e r u p t i o n s  have produced 
ca tas t rophes  on a g l o b a l  sca le :  o n l y  t h e  magnitude o f  t h e  assoc ia ted  
m o r t a l i t y  i s  i n  ques t ion .  

D i f f e r e n t i a t i o n  o f  l a r g e  magma chambers i s  on a t i m e  s c a l e  o f  thousands 
t o  m i l l i o n s  o f  years,  and e x p l o s i v e  volcanoes a r e  c l e a r l y  concent ra ted  i n  
narrow b e l t s  near converg ing p l a t e  margins.  Over 94% o f  a l l  h i s t o r i c  e r u p t i o n s  
come f rom l e s s  than 0.6% o f  t h e  e a r t h ' s  sur face,  and t h e  number o f  c u r r e n t l y  
a c t i v e  magma chambers exceeds 1000. 
must spend l o n g  t i m e  p e r i o d s  po ised i n  a h i g h l y  charged s t a t e  and v u l n e r a b l e  
t o  e x t e r n a l  t r i g g e r i n g .  The s t resses  o f  f o r t n i g h t l y  e a r t h  t i d e s  have been 
enough t o  t r i g g e r  e r u p t i o n s  i n  many documented cases, and poor ly -unders tood 
p l a t e  i n t e r a c t i o n s  appear t o  have caused l i n k e d  e r u p t i o n s  i n  t h e  r e c e n t  p a s t  
(1835 Andes, 1902 West I n d i e s ) .  Tec ton ic  p la te-boundary processes may we1 1 
t r i g g e r  t h e  s imultaneous e r u p t i o n  o f  many po ised magma chambers, making t h e  
g l o b a l  e f f e c t s  o f  l i n k e d  major  e r u p t i o n s  cumulat ive.  Furthermore, a ma jor  
impact event  would be expected t o  t r i g g e r  e r u p t i o n s  f rom many chambers, 
p a r t i c u l a r l y  i f  near  a v o l c a n i c  b e l t ,  adding v o l c a n i c  a m p l i f i c a t i o n  t o  t h e  
immediate e f f e c t s  o f  impact .  

The " p l a y e r s  i n  t h e  game" cannot d ismiss  vo lcanism as a producer  of 
g l o b a l  ca tas t rophes .  I t ' s  r o l e  i n  major  e x t i n c t i o n s  i s  l i k e l y  t o  have been a t  
l e a s t  c o n t r i b u t o r y  and may w e l l  have been l a r g e .  
p a i d  t o  g l o b a l  e f f e c t s  o f  t h e  many huge e r u p t i o n s  i n  t h e  g e o l o g i c  r e c o r d  
t h a t  dwar f  those known i n  h i s t o r i c  t ime.  

The h i s t o r i c  r e c o r d  shows a r o u g h l y  l i n e a r  l o g - l o g  r e l a t i o n  between t h e  
roduc ts .  s 

Erupt ions  producing 10 km3 t a k e  p l a  e 

S lowly  d i f f e r e n t i a t i n g  magma chambers 

More a t t e n t i o n  should be 

' I  I 


